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ABSTRACT

This paper analyzed the differences between the single money economy and the
multi-money economy where all goods in the economy perform the function of
medium of exchange. We concluded that single money economy is the ultimate
outcome of the process wherein the less liquid goods are excluded in turn. The most
impressive finding is that moneyness, the total exchange feasibility of the economy,

does not change during this exclusion process. However, the economy can attain a
more efficient situation when one good supports the total moneyness and all other

goaods can be consumed physically or put into the production process.



Money and Good, Liquidity and Acceptability

1. INTRODUCTION

This paper attempts to answer the question : What is the substantial difference between the single
money economy and the money-goods economy, where money and near-money coexist ? Needless
to say, the modern economy is the money-goods economy because we have a series of monetary
devices,cash, deposit, IOU, credit and so. To consider this problem we hereby introduce three

concepts deeply related with one another : liquidity, acceptability and moneyness.

MONETARY USE AND PHYSICAL USE

First of al, we consider the nature of a good in the exchange economy. All goods can be
consumed physicaly as well as monetarily (economically) in the sense that we use them as the
medium of exchange. Take gold for instance. We can make some ornaments by using gold as the raw
material. On the other hand, it can be used as the medium of exchange . Needless to say, the extent to
which a good is regarded as the exchange medium deeply depends on the socia custom or history,
however, theoretically we can say al goods has the potential of being used both for monetary use
and for physical use.

Here we can write the potential use of good i as

L1),

where the first (second) 1 shows that the good has the potential monetary(physical) use. For the good

not used as the medium at al, j , we have
0 1)

and for the good not consumed physically(=used only as the exchange medium) , k, we have
(L0)«

By using these expressions we get

1), + @Y, = (10), + (O1),+ (11,
The left-hand side shows the economy where al the goods are used for monetary and physical

use .On the other hand, in the economy depicted by the right hand side, the ® good is the only



medium of exchange. Intuitively speaking, the left-hand side economy is the barter economy
because al good can be traded with one another by receiving their worth in the form of good. In the
exchange economy where a good can be acquired by paying the medium of exchange , the  good
corresponds to the right hand side. Historically our society has evolved from the barter economy to
the exchange economy, i.e..from the left-hand side to right hand side.

If we assume the potential use of the goods is additive, the total benefit which can be derived

from the goods is same (=2) in both economies,

(2 ' 2) 1,2=all goods*
What has happened in this transition process ? This is the key question we will try to answer in

succeeding sections.

3. BASIC CONCEPTS

Our discussion focuses on the monetary use of goods. Here we assume that monetary use has
two characteristics inherent in the good itself, liquidity and acceptability. The liquidity of i-th goods
(denoted by 1) is defined as the ability to describe the credit/debt relationship. In the other words, at
the transaction, if one can use some good as the measuring device to determine how much one owes
the other, that good has got liquidity. For example, if you can say that you owe your friend “three
desks” when you buy something from him, these desks have some liquidity.

Suppose thereare m goods in the economy and n goods of m have liquidity, we can line them up
in decreasing order.
[L>hL>1> ], [;>0, n<m D
However, your friend may not cancel your debt by taking three desks. Hence we need to define the
acceptability of i-th good as the medium of exchange (denoted by &). Acceptability is defined as
the possibility that one accepts some good in compensation for the goods he has given the others.
The liquidity and acceptability depend on not only the good’s character but also on the socia custom
and tradition . Without loss of generality, we could assume
yt+tapt ..ty =1 (2
In the exchange economy where some good is used as a medium of exchange, that good is said to
have the moneyness or the agents can enjoy the benefit from the monetary use. Here we define the

moneyness of i-th good (M) as follows:



m=al
This means the moneyness is an increasing function of liquidity and acceptability. People can use
any good they prefer as the medium of exchange so the moneyness of the economy is
M=al,+al, + ..+ a,l, (3
It should be noted that (2) does not mean that the public can use all good as the exchange medium
in transaction. Instead, it only shows the maximum moneyness the economy can provide.

The visual expression of moneyness is shown in FIG-1 and FIG-2.
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When a,=0.7, 8=0.3, 1,=0.7.,=0.3, the shadowed areain FIG-1 represents the moneyness. FIG-2
shows the case of 8,=0.3, 8=0.7, 1,=0.7.1,=0.3 . The upper-left area in FIG-1, for example, shows
the loss from the fact that 30% of all agents never use 1% good with [,=0.7.

The 1% good with 1,=0.7 and a,=0.7 dominates all other good in terms of liquidity and
acceptability. However, what if the ® good is characterized by ,=0.7 and &0.3 ? The ® good
cannot dominate the 2'¥ good because the two shadowed areas are equal. Which then is the medium
of exchange ? Both ?

Now we are in the stage to define money. To do so, we need the next theorem on the moneyness

and acceptability.



Theorem 1: M has maximumvalue if and only if 3>a,>a;... &,.
Proof :
(sufficiency: a>a,>a;... 8, max M)
STEP 1 thecaseof n = 2.
M is

M;=al;+ al,. 4
Here M’, where the order of a does not correspond to |’ s order, is

My = &l + als. ©)
We have, by assumptions,

Mi-M7 = (s + &) (&l +al)=(L-LH)(a-&) >0 (6)

Accordingly M, is maximum in n=2 economy.
STEP 2. thecaseof n= 3.
The ordering of li isgiven. First, we consider the case where |, corresponds to a,. Then (I, 1, 15)
must correspond to (g a, a;) or (& & a,). Then our problem is reduced to a comparison of

M,=al,+ al; andM,’ = al,+al; . @)
M,> M, isdirectly concluded in the above fashion. Accordingly, My=a,l; + M, > a |, + M, This
implies M5 is the maximum in n=3 economy. For the case where |,, ,I; corresponds respectably to
a, ,a,, the same discussions can be applied.
STEP 3 : In the case of n=4, assuming the same analogy as the above, we can easly derive that if |,
>L,>1;>,anda > &> &> a,, M, isthe maximum.
STEP 4 : In the same fashion, wefind inthecaseof n= k. I, > I,> I3 ... > I, anda> g > &... >
a,andinthecaseof n= k+1l. > L> k... > | ,and &> &> a>... a,,, MM, ae the
maximums. This completes the proof.
(necessity: max M a,>a,>a;... a,)
In n=2 economy, because M, = a |, + a1l,is maximum then

My=alh+ &l,>M =&l +al,
and

M -M{ = ( + &) - (&l +al)=(0-L)(a-a&) >0 (8)



[,> |, leads immediately to a; > a,. In n>2 economy the same discussion yields the same conclusion,
thus yielding Theorem 1.
Because Theorem 1 guarantees that the situations like FIG-2 can not emerge, it is rationa to

define money as follows.

Definition: Money is the good with the highest liquidity and the highest acceptability.

4 LIQUIDITY CHANGE

We now turn to the case where the i-th good's liquidity changes. Starting from a simple case, we

first study Theorem 2.

Theorem 2 : Even if the i-th good is monetised, the economy can not enjoy the increase in the total
moneyness.
Proof: Suppose that the liquidity of the i-th good is increased in the fashion, for simplicity, by I, = |,
+0a . Suppose the i-th good is the desk then I, = |, +a means the desk are sold for
money(=monetised). The total moneyness could be written as
Mg =hay+ La+... + (I, -a)a+ ... +1,a,
=(+a)l, + La,+... +l,8,4+ 8.+ ... + ,a,-0 9

It must be noted that the i-th good is not used as the medium of exchange. Instead, the acceptability
of money isincreased by (a;+3) . On the other hand, the economy incurs the cost (-a &), the loss of
moneyness originating from the i-th good . Then we have

Mo —M=(l; -1, -a)a = 0. (10)

Examining (10), we see that the total moneyness is not changed. Further, it is impossible to hold
l;+a > |; because it violates the condition that 1% good is money. Therefore Theorem 2 is proved.

Theorem 2 states that the economy can enjoy the moneyness M without the i-th good if the ®
good' s acceptability is increased. Of course the excluded i-th good is used as the physical good. Any

other implications are given in Section 7 together with the implications of the next section.



5 SINGLE MONEY ECONOMY

The above procedure can be applied to derive the moneyness of the single money economy. We
derive the single money economy by excluding the last good(n-th good) , n-1th good , n-2 th good
and so on, from the series of medium of exchange.

The liquidity change is assumed to be subject to

L=1+a, L=13+a 5, ;= L+a 5 ... | =1+ (1)
This means that the liquidity of i-th good is increased bya ;; and equalized to the liquidity of the i-1
th good. We have
M; =lia+ (l-a,) a+ (L -a3) ag+ ... + (5 -a,) a,
= [ h(ytay)+ hLag+ lba,+ ... +1,8]-[0,a, <038 —.. — O ,8&)] (12)
(12) states the n-th good is not used as the medium of exchange. Instead the acceptability of the F
good (=money) in increased with some costs(=2™ term in the right-hand side). Further Theorem 2
also holds because
M, -M=[l,(a,+a&,) + Lag+ ba,+ ... +1,,a,]
Hha+ La+... +1,8]-[0,a, 038 —.. — A ,a,]
=(hay -0,a) +[L(a -a,) -aza5] +... + [lha(a, -a.) -0 ,a] - lha,
=y (ly -0 ) +[ &l g —@ag] .+ [E (I -0 )= B ba] - lnay

La+[lha -l,a] +[l,a, -lka]+ ... +[ L&, -la.4] + | &,
= lhagy-ha, =0 (13)
Substituting (11) into (12) and arranging gives
M, =[ li(ayta,tag) + Lag+ lza,+ ... +1.,8,]
- [ay(atag)—a s(asta) —.. -0 1(81ta,) -0 4a)] (14)
andM, =M, .
We found that the n-1 th good is excluded from the economy. Iterating the same calculation
eventually results to
M= ha+tatas... a)
- [a,(atas ... a)+a z(agta,... a,)+... +d . (a,,+ta,)+a ,a,] (15)

(14) indicates the moneyness of the economy where only money is accepted as the medium of



exchange. Needless to say
M =M= .= M, (16)
the subscript represents the number of unused goods as the medium. Then we call the economy with
M., the single money economy and the economy with M (k<n-1) the money-goods econony .
To make clear the difference between M,., and M,, we assumea ; =a ;= a for dl ij by
changing the unit of |, Then we have
Mp = h(ataytas.. &) -a[(&tas ... a)+(agtay... &)+... +(a,,+a,) +a,]
= l(aytatas.. a,)-a[a, +2a; + 3a,+ ... +(n-2)a,;+(n-1)a,] (17)
Consider the case when al good except money is directly and simultaneously monetised, i.e.,
l,=1,+a=Il;+ 2a=1,+3a= ... =I1,+(n-Da (18)
It is easily confirmed that (17) can be derived by substituting (18) into M. This implies that the
markets for al goods can be traded for money and contribute to improve the exchange feasibility.
Our method, where the last good is excluded one after another, describes the historical process
that the physical mediums have been eliminated from the transaction. For instance take the shell that
was used as the medium in ancient China. When more convenient good was recognized, the shell
terminated its role as the medium.

It must be useful to provide a smple numerical example to illustrate the nature of (17).

EXAMPLE 1: n=4, 1,=10, ,=8, I,=6, [,=4,a0 =2, 3=0.4, 8=0.3, 8=0.2, 3=0.1
M= (10x 0.4)+(8x 0.3)+(6x 0.2)+(2x 0.1)=4+24+12+02=80

M, = 10 — 2 [(0.3+0.2+0.1)+(0.2+0.1)+(0.1)] = 10 — 2(1) = 8.0

FIG-4 represents the moneyness of the money-goods economy. By dliding three upper rectangles

in FIG-4 to the left we get FIG-3 for the single money economy. In FIG-3, the size of is 2x 0.1

because I;-1,=2.Similarly,  =2x (0.2+0.1), =2x (0.3+0.2+0.1). Hence, M;=M.
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In Fig-4, all four goods are utilized for the monetary use as well as physical use. On the other
hand, the economy depicted by FIG-3 assigns only the I* good as the exchange medium and all the
other goods are physically consumed.

What happens if n is increased, i.e., the n+1 good is added as the medium? If g, ., is added,at
least one a, ( k< n) must be decreased so asto keep (2). It is natural to assume k = n because n+1-th
good is a close substitute for the n-th good as medium. Therefore,

a,, +a’= a, (19
where prime(’) implies “after” the n+1-th good is added. Using (19), we obtain

Mpya=ha+ hay+... + 1@ + b’ 17> e (20)
and

M1 Musga = o 1ody = a8 = 180 &) < he18us’ = 8us (i ba) > O (21)

(21) indicates that the moneyness is decreased as nis increased.

The added good takes the acceptability from the n-th good, however, its liquidity is smaller than
the n-th good. So the moneyness lost is bigger than the gain.

On the other hand, if the acceptability of the new good is located between I; and |, (i<n+1), the
moneyness does not decrease. Suppose the new good has lg( |, > ey > lis1) - The moneyness after

introducing the new good is

My a=ha + ha+.. + 18+ hey@ui + lg@u, +. + g,



where a >a’'>a,,;, a+ta+ ..a,,=1 (22)
If the acceptability is adjusted for al & like (21), we can not decide the sign of M, -M' .4 ;. For
simplicity, we assume the newly introduced good takes the acceptability from I,,, i.e,a =4, for all
i<n. In other words, condition (22) should be kept only by the last two terms is kept. As a resullt,
we have

Moa=M s = -hen@iat (Ben - 8i2) it @iz - 84g) heot oo +(@a- &) hat (@ ) Iy

= lra@ist (Ba - 8e2) liat Bz - Bed) ot +(@na- &) bt (@) |y
= a1 (her hew) + A2(linz han) +oo + (- b))+ & (- 1) (23
All those in parentheses are negative because of the nature of liquidity-order. It shows that
moneyness is increased, athough it depends on the acceptability profile.
Fig-5 and FIG-6 show the case whereby the newly good(l, > |, >15.) is added into the 3 money-
goods economy. The moneyness is
M, =ha+ La,+lzag and My, =la+ hLa, +l ga+l;a  wherea;= & + a, (24)
The net gain, accordingly, is
Moy - M, =lend +lzay -hag = laas +lz(a -a) = ag (e l3), (25)
The reason behind this is simple. The vertical area in FIG-5 (I;a;) represents the moneyness lost
and the horizontal areasin FIG-6 (I, 8 ) iS the moneyness gained. The net gain is -, which
equalsto ag (e, I3), the last term of (23) or (25).

Next consider the case m-, o . FIG-7 and FIG-8 depict the case where |; - | =a <g (for
dlij=i-1¢ isasufficiently small positive number). The moneyness of a barter economy is a
concave-line because of Theorem 2 and that of a single money economy is the a-axisitself. This
is the foundation of the widespreading knowledge that the evolution of the human economy is
characterized by the process of improving the moneyness, i.e., the exchange feashility, by

conversing into a single medium of exchange and by introducing the new monetary device.
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Now, suppose n = m. This leads us to the barter economy because al goods can be the
exchange medium for all other goods. Therefore we know that the monetary economy and barter
econonmy are indifferent in the sense the moneyness of both economies is equal.

6 DISCUSSIONS

In modern society, all goods are private property and can be freely traded with one other. This

also means all goods can serve as the exchange medium if both trading parties agree. Simultaneoudy

10



it should be noted that all goods have their own utilities if the owner consumes or utilizes them
directly. Then we can refer to the former as the monetary use and the latter as the physical use.

The benefit of monetary use comes from our two concepts, liquidity and acceptability. In
other words, moneyness, M, is the summation of the utility the economy can enjoy when al
goods are in monetary use. The liquidity change discussed in section 4 is the process to
distinguish the monetary use and the physical use then integrate the former into the money(1*
good) and leave the latter to the good itself. As aresult, the good used only in the physical sense
is excluded from the list of monetary devices. However, it concentrates in the uilization of its
physical use, for example, asraw materias.

Here is an implication for the asset-liquidation or securitisation. If the i-th good is the claim
to the future income stream, the liquidity change in this case corresponds to the asset liquidation
by securitisation. The above explanation shows that in asset liquidation, the monetary use of the
i-th good is transferred into money and the economy can use the i-th good in physica use. This
is the reason why the asset liquidation is expected to be the remedy for the non-performing loan.
By securitising the non-performing loan(often backed by rea estate), the economy can acquire

the monetary use of the backed real estate.

7 CONCLUSION

The explicit purpose of this study was to examine severa important concepts of monetary
economics. If the moneyness could depend on the liquidity and acceptability of goods, the single
money economy and the money-goods economy are indifferent in the sense their moneyness are
equal.

It is interesting to examine the social effects of the asset-liquidation or securitisation. Given the
number of goods, the asset-liquidation can not increase the moneyness.

The only way to improve the moneyness is the injection of a new device whose liquidity
dominates one of the existing goods into the monetary system. In this sense, the liquidation of the
existing goods works not as the creation mechanism of moneyness, but as the liquidity-allocation

mechanism.
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